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Abstract—The county of Stockholm in Sweden has one of the 
highest immigration rate of Europe and is facing challenges to 
provide enough accommodations mainly due to its complex 
geography (islands, protected areas). Hence, the development of 
new housing projects are often technical challenges. The City of 
Stockholm is now creating a new district called Norra 
Djurgårdsstaden located in the North-East of the city centre 
where buildings of the “Kolkajen project” are planned to be 
built on the water in the Lilla Värtan Bay. This project is of high 
technical complexity due to the need to build the buildings on 
submerged piled decks anchored on the bedrock, to manage the 
loose and polluted sediments and to ensure a minimal impact on 
a heating power plan pumping and releasing process water 
within the project area. Sweco, who provide consulting services 
to the City of Stockholm as part of the Environmental Impact 
Assessment study, has developed a three-dimensional 
hydrodynamic model of the Lilla Värtan Bay in TELEMAC-3D 
(v7p1) in order to assess the impacts of the projects on the 
environment and on the heating power plant production. The 
Lilla Värtan Bay is located at the beginning of the Stockholm 
Archipelago and belongs to the Baltic Sea. Apart from the 
classical meteorological phenomena, the local flow conditions 
are influenced by the fresh water release from the Mälaren Lake 
and by the natural stratification characterized by large 
variations of both water temperature and salinity in depth and 
in time but also by the heating power plant which releases cooled 
and aerated water directly within the project area. This article 
presents the development of the TELEMAC-3D hydrodynamic 
model and its calibration against flow and water temperature 
measurements. The calibration was obtained by including a 
simple deaeration function in order to take into account the time 
dependent increasing density of the water released by the power 
plant. The article also presents the simulations performed with 
the project geometry in which the submerged piled decks has 
been modelled in order to assess the impact of the project on the 
heating power plant production. Finally, a presentation of the 
ongoing modelling work being performed regarding three-
dimensional sediment transport and dispersion during the 
construction phase is presented. 
I. INTRODUCTION 
The county of Stockholm in Sweden has one of the highest 
immigration rate of Europe and is facing challenges to provide 
enough accommodations mainly due to its complex geography 
(islands, protected areas). The population in the Stockholm 
county has increased by approx. 37,600 persons in 2016 which 
represents 1.65% of the county’s population [1]. A similar 
population change rate has been observed during the last decade. 
For the year 2016, the new comers in Stockholm’s county also 
account for 26% of Sweden’s total population change.  
Hence, several new housing projects are ongoing around the 
city. This article presents the hydrodynamic modelling work 
performed as part of the Environmental Impact Assessment study 
of the Kolkajen housing project, part of the Norra 
Djurgårdsstaden development in the North-East of Stockholm. 
This project is particular since it consists of two new housing 
areas entirely built onto the sea in the Lilla Värtan Bay with 
buildings and streets constructed on the top of piled decks. In an 
early phase of the project it was required to assess if the Kolkajen 
project could have an impact on the production of a heating power 
plant which pumps and releases water within the project area.  
This article starts by presenting the study area with the new 
housing project, the flow conditions in the Lilla Värtan Bay and 
the heating power plant. Then, a description of the TELEMAC-
3D model developed is given before describing the calibration 
process. Finally, the article presents the methodology followed for 
modelling the piled decks and the assessment of the impact of the 
structure on the heating power plant production. 
II. PRESENTATION OF THE STUDY AREA 
A. Housing project 
The Norra Djurgårdsstaden district under development is 
located in the North-East of the city centre of Stockholm, between 
the Lilla Värtan Bay in the East, the Östermalm district in the 
West and the Norra Djurgården national city park with protected 
green areas in the North (see Fig. 1). The Norra Djurgårdsstaden 
project is designed for over 12,000 new housing apartments and 
for offices with a total capacity of 35,000 places by 2030 [2]. The 
project will be one of Stockholm’s new environmental friendly 
district (see Fig. 2). The main areas on which housings and offices 
are to be constructed are located on an earlier industrial area used 
for gas production amongst other. The Kolkajen project is located 
at the North-Eastern end of the Norra Djurgårdsstaden district, 
and is to be built on the water in the Lilla Värtan Bay. 
B. Flow conditions in the Lilla Värtan Bay 
The Lilla Värtan Bay is oriented South-East to North-West 
between Stockholm and the Lidingö island. The bay is located 
near the Western end of the Stockholm Archipelago which marks 
the beginning of the Baltic Sea. The separation between the Baltic 
Sea in the East and the Mälaren Lake in the West is located around 
the  Old Town of Stockholm where gates  are used to manage the  
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Figure 1.  Location of the Kolkajen housing project. 
 
Figure 2.  Artistic illustration of the Kolkajen housing project. 
Illustration: Adept & Mandaworks. 
release of fresh water into the sea. The flow in the Lilla Värtan 
Bay is then mainly governed by the sea level changes in the Baltic 
Sea which propagates into the Stockholm Archipelago, by the 
fresh water discharge from the Mälaren Lake which mainly takes 
place during spring and summer when snow melts as well as 
contributions from smaller local catchments. 
The local flow patterns are also affected by the intense ferry 
traffic as two major ferry terminals are located in the Lilla Värtan 
Bay (Värtahamnen and Frihamnen). At the location of the 
Kolkajen project, flow patterns are also influenced by the process 
water used by a heating power plant which pumps and releases 
cooled water inside the project perimeter. One of the goals of the 
hydrodynamic modelling study was to assess if the Kolkajen 
project will have negative impacts on the power plant production 
and propose possible mitigation measures.  
The water depths in the Bay can reach up to 30 m and its 
stratification is mainly governed by a salinity gradient between 
the surface and a depth of about 25 m. The salinity near the 
surface shows a seasonal variation which corresponds with the 
fresh water releases from the Mälaren Lake during spring and 
summer. The water temperature varies a lot during the year with 
surface water temperature as low as 1 °C during winter up to 
17 °C during the summer. The halocline ranges from the water 
surface down to approx. 20-25 m deep. The thermocline reaches 
somewhat deeper waters with temperature variations observed 
down to approx. 30-40 m while the stronger gradients are 
observed in the upper 15-20 m of the water column. Monthly 
average values for salinity and temperature are presented in 
Fig. 3. 
C. Heating power plant 
The heating power plant located just South of the Kolkajen 
project is pumping warm water from the Lilla Värtan Bay in an 
intake tower at different depths (near the water surface during 
summer and near the bottom during winter). After heat extraction, 
the cooled water is released into the Lilla Värtan Bay via an outlet 
structure composed of 20 openings divided in two groups with 10 
openings on each side of the diffusor structure located just below 
the water surface. The power plant can pump and release up to 
15 m3/s of water. An illustration of the heating power plant is 
presented in Fig. 4. The released water is approx. 2 °C cooler than 
the pumped water and retains its salinity. Furthermore, air is 
inserted into the processed water and deaeration is not fully 
completed when the water is released into the Lilla Värtan Bay. 
The flow conditions downstream of the outlet structure are then 
strongly dependent on the density difference between the released 
water and the density of the water released by the heating power 
plant.  Since  the  power  plant is  operated  mainly during winter  
 
  
Figure 3.  Monthly average of salinity (top) and temperature 
(bottom) during the period 2005-2016. 
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Figure 4.  Location and main components of the heating power 
plant. The footprint of the Kolkajen project is depicted as white 
lines. 
months, the  density  of the  released  water  is  then greater than 
the surrounding water mainly due to the larger salinity observed 
in depth. 
III. DEVELOPMENT OF THE TELEMAC-3D 
HYDRODYNAMIC MODEL OF THE LILLA VÄRTAN BAY 
A. Model domain and bathymetry 
The TELEMAC-3D hydrodynamic model covers approx. 
5.3 km of Lilla Värtan Bay from the Frihamnen pier in the South 
and up to the North of the Tranholmen island with two boundaries 
located in the sounds towards Stocksundet in the North-West and 
towards the Stora Värtan Bay on the North-East, see Fig 5. 
 
Figure 5.  Model domain. 
 
Figure 6.  Digitalized elevations within the model domain. 
A digital elevation model was created using depth information 
available on sea charts and a bathymetrical survey performed 
within the Kolkajen project area, see Fig. 6. 
B. Computational mesh 
The computational domain is composed of a two-dimensional 
horizontal unstructured triangular mesh that has been duplicated 
21 times along the vertical to create a three-dimensional mesh. 
The lowest plane describes the bathymetry and the highest plane 
corresponds to the computed water surface. The two-dimensional 
horizontal mesh representing the current state was created with 
BlueKenue and contains approx. 228,500 elements while the 
three-dimensional mesh contains approx. 4,570,000 elements. 
The mesh size varies from 0.5 m at the location of the planned 
structures (piled decks), 10 m along the shorelines and up to 50 m 
in the middle of the bay. The vertical mesh has been defined with 
horizontal planes using a spacing of 1 m between the water 
surface and a depth of 19 m. 
C. Boundary conditions and stratification 
The model has three open boundaries with two inlets 
(Southern and North-Western boundaries) and one outlet with 
prescribed water level (North-Eastern boundary). The prescribed 
discharges have been defined as the average of yearly lowest flow 
values in order to minimize their influence on the flow patterns in 
the vicinity of the heating power plant outlet structure. The water 
level has been set to observed values of mean sea level. 
The heating power plant intake tower has been modelled by a 
simple source with a negative discharge placed at its actual depth 
(2 and 17 m deep in summer and winter respectively). The outlet 
structure has been modelled in a fine version of the model in order 
to obtain the outflow characteristics. In the final version of the 
model, the structure has been removed and the outflow has been 
modelled using 8 sources, 4 on each side of the outlet structure. 
Discharge and velocity components of the exiting jets was 
obtained from the finer model. 
The model has been ran for several wind scenarios 
corresponding to mean conditions in several directions. 
Stratification has been defined for both salinity and 
temperature in the whole domain. It has been assumed that the 
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initial stratification is kept constant at the two inlet boundaries 
during the whole simulation with a constant prescribed value at 
each plane along the vertical axis. 
D. Numerical settings 
Bottom friction was modelled using a Strickler coefficient of 
50 m1/3/s. The bottom friction has been tested using several 
friction formulations and coefficients but showed very limited 
influence on the hydrodynamics in the area of interest.  
The hydrodynamic model has been ran with TELEMAC-3D 
(v7p1) in non-hydrostatic mode. Turbulence has been modelled 
with the k-ε model. The advection scheme chosen for velocities, 
k-ε and tracers is the explicit MURD scheme without tidal flats 
treatment. 
E. Deaeration function 
The deaeration of the water released by the heating power 
plant was modelled with a tracer, representing air concentration, 
decaying with time. The air concentration values at each time step 
was then used in the computation of the water density. It has been 
assumed that the decay of air concentration is homogeneous 
within the aerated fluid. This is of course a simplification since 
this approach does not take into account the actual physical 
processes occurring during flow deaeration which depends on the 
water depth (air bubbles migrate upwards). 
A first order decay function has been used, see the equation 
(1): 
 
ௗ𝐴ሺ௧ሻௗ௧ =  −݇. 𝐴ሺ𝑡ሻ or  ௗ𝐴ሺ௧ሻ𝐴ሺ௧ሻ =  −݇. ݀𝑡 (1) 
Where A(t) is the air concentration at time t and k the decay 
coefficient. After integration, we obtain the equation (2): 
 ݈𝑛 ቀ 𝐴ሺ௧ሻ𝐴ሺ௧=଴ሻቁ =  −݇. ݀𝑡  
 or  (2) 
 𝐴ሺ𝑡ሻ = 𝐴ሺ𝑡 = Ͳሻ ∙ ݁−௞.ௗ௧  
Where dt is the time between t and t = 0. Two parameters, 
DECAYDAY and DECAYRATE are then introduced to define the 
decay process as proposed by Sébastien Bourban (HR 
Wallingford) [3]: 
 Aሺ𝑡 + ܦܧܥ𝐴ܻܦ𝐴ܻሻ = ሺͳ − ܦܧܥ𝐴ܻܴ𝐴ܶܧሻ. 𝐴ሺ𝑡ሻ  (3) 
Where DECAYDAY corresponds to the time, expressed in 
seconds, after which the initial concentration has decreased by a 
factor DECAYRATE, defined between 0 and 1. Rewriting (3) as: 
 ݈𝑛 𝐴ሺ𝑡+ܦܧܥ𝐴ܻܦ𝐴ܻሻ𝐴ሺ𝑡ሻ = ݈𝑛ሺͳ − ܦܧܥ𝐴ܻܴ𝐴ܶܧሻ  (4) 
and identifying for k using (2) yields: 
 ݇ =  − ௟௡ ሺଵ−஽ா஼𝐴𝑌𝑅𝐴𝑇ாሻ஽ா஼𝐴𝑌஽𝐴𝑌   (5) 
The tracer decay can then be introduced in the subroutine 
source_trac.f using the explicit source terms for tracers 
S0TA: 
 ܵͲܶ𝐴 =  ௗ𝐴ሺ௧ሻௗ௧ = − ݇ ∙ 𝐴ሺ𝑡ሻ =  𝐴ሺ𝑡ሻ ∙ ݈𝑛 ሺͳ−ܦܧܥ𝐴ܻܴ𝐴ܶܧሻܦܧܥ𝐴ܻܦ𝐴ܻ   (6) 
The water density ρ(t) is then computed in subroutine 
drsurr.f using equation (7): 
 𝜌ሺ𝑡ሻ =  𝜌௥௘௙ ∙  {ͳ −  [7 ∙ ሺܶሺ𝑡ሻ −  ଴ܶሻଶ − 75Ͳ ∙  ܵሺ𝑡ሻ] ∙  ͳͲ−6}                                    ∙ [ͳ − 𝐴ሺ𝑡ሻ]   (7) 
Where ρref is the reference water density (999.972 kg/m3), T(t) 
is the local water temperature (°C), T0 is the reference water 
temperature (4 °C) and S(t) is the local salinity (g/l) [4]. 
IV. FLOW MEASUREMENTS AND MODEL CALIBRATION 
A. Flow measurements 
Flow measurements have been performed by the firm VDM 
AB in February 2016 during two days using an ADCP profiler 
(TRDI RioGrande 1200 MHz) from boat. Currents have been 
measured along five profiles, see Fig. 7. Surface water 
temperature was also measured. Due to the local water 
temperature and suspended concentrations measurements were 
limited to the upper ten meters of the water column. 
B. Model calibration 
The model has been set up with the following boundary 
conditions: 
 Release from the heating power plant: 13.7 m3/s. 
 Surface water temperature (power plant data): 1.7 °C. 
 Water temperature at the intake depth (17 m deep, 
power plant data):  4.8 °C. 
 Water temperature of the released water (power plant 
data): 2.5 °C. 
 Wind: 5 m/s from 250 (WSW). 
 Water level: 0.08 m above mean sea level. 
The water temperature gradient has been defined in the model 
assuming a linear transition of water temperatures between the 
water surface and the intake depth. Since the surface water 
temperature as measured by the heating power plant is influenced 
by the warmer released water, the surface water temperature used 
in the simulations was iteratively reduced to 1.25 °C in order to 
obtain a similar surrounding surface water temperature of 1.7 °C  
 
Figure 7.  Location of the ADCP profiles. 
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outside of the outlet structure as confirmed by surface water 
temperature  measurements.  No  salinity  data  during  the   flow 
measurement period was available. Hence, the salinity gradient 
has then been defined with values corresponding to a mean 
February month (see Fig. 3) with a concentration of 0.8 g/l at the 
surface and of 4.1 g/l at the intake depth (17 m). 
Using (7), the density of the surface water is 1000.50 kg/m3 
whereas the density of the water at the intake depth is 1003.04 
kg/m3. The released water was defined with a water temperature 
of 2.5 °C and a salinity of 4.1 g/l, which corresponds to a density 
of 1003.02 kg/m3 (without air). 
The prescribed discharges at the model open boundaries were 
set to low values in order remove any possible influence on flow 
conditions at the outlet structure. This is a valid assumption since 
the release of fresh water from the Mälaren Lake is very low 
during winter and that no quick sea level change occurred during 
the period preceding the flow measurements. 
First simulations with the above set-up showed that the 
released jets were abruptly plunging towards the sea bottom due 
to the larger density of the released water compared with the 
surrounding water which did not correspond with the 
measurements, see Fig. 8. 
This result indicates that the deaeration of the released water 
is not completed when it enters in the Lilla Värtan Bay. Hence, a 
deaeration function had to be implemented in order to reproduce 
the actual flow conditions as accurately as possible. 
Unfortunately, none of the parameters needed to define the 
process was known since no air concentration measurements are 
performed by the power plant staff and that is was not possible to 
know how quick the natural deaeration process is (decay 
parameters). The methodology used was to assign the initial air 
concentration so that the density of the released water would be 
in the same range than the natural water density in the vicinity of 
the outlets. This assumption is compatible with observations from 
flow measurements since the outlet jets are not plunging 
immediately after release but stay somewhat near the water 
surface in the vicinity of the outlet structure. The initial air 
concentration A0 was then set to 0.002 which means that the initial 
density of the released water is 1001.02 kg/m3. The two decay 
parameters, DECAYDAY and DECAYRATE, have then been 
defined iteratively until the behaviour of the outlet jets was as 
close as possible from the observations. Best match was obtained  
 
Figure 8.  Vertical velocity profile 18 m upstream of the outlet 
structure (see Fig. 7 for location). Calibration case without air 
concentration. Positive values indicate that current is oriented 
towards the North (out from outlet). This profile can be 
compared with the top image from Fig.10 (calibration case with 
air concentration). 
 
Figure 9.  Deaeration function used for the calibration case. 
with DECAYDAY = 30 minutes and DECAYRATE = 0.999 
corresponding to a decay of air concentration of 99.9% after 30 
minutes (Fig. 9). 
Comparison between model results and the flow 
measurements are presented in Fig. 10. Results show that the 
outlet jets are progressively plunging in depth due to its increasing 
density, induced by the decay of air concentration, down to a 
depth of approx. 10 m where the density of the released water 
becomes equal to the surrounding water’s density. Some salt 
dispersion occurs between the outlet and the Line 3 meaning that 
the pumped and then released water cannot plunge back to the 
intake depth due to the salt dispersion process which reduces the 
density of the released water in the upper part of the water body. 
The maximal flow velocities are generally correctly 
reproduced by the model excepted at Line 2 where they are 
slightly underestimated (approx. -0.1 m/s). 
Flow measurements show that an eddy takes places within the 
project area with a back current located along the Western quay. 
This eddy is not clearly reproduced by the model but this has no 
impact on the density driven currents and especially on the 
plunging behavior of the jets.  
Fig. 11 presents the evolution of salinity and relative density 
as computed by the model at profile 29 m upstream of the outlet 
structure and at Line 1 and 3. 
Comparison between surface water temperature 
measurements and the model results along Lines 1 to 3 are 
presented in Fig. 12. At Line 1, the model reproduces well the 
maximal observed temperature but underestimates the lateral 
dispersion. Results further away from the outlet (Lines 2 and 3), 
even if more smoothened than the measurement, show that the 
warmer released water is circulating along the Western quay (left 
side of the graphs) highlighting the presence of an eddy in that 
zone.  
In conclusion, the model reproduces well the flow conditions 
as well as the thermal dispersion at the water surface as observed 
from the measurements. During winter months, the outflow from 
the heating power plant, having a greater density than the surface 
water once deaerated, progressively plunges in depth. Salt 
dispersion occurring in the upper part of the water body between 
the released water (high salinity) and the surrounding water (low 
salinity) means that the plunging jets’ behavior is stopped after 
some distance from the outlet at approx. 10 m deep and hence 
cannot reach the intake depth (17 m).  
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Figure 10.  Comparison between flow measurements (left column) and model results (right column) at the locations depicted in Fig. 7. Positive values 
indicate that current is oriented towards the North (out from outlet).  
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V. MODELLING OF THE SUBMERGED PILED DECKS 
A. Piled decks characteristics 
The planned housing project will be built on two piled decks in 
the small bay North of the heating power plant (see Fig. 4). The 
piled deck alternative has been chosen for technical and 
environmental reasons mainly due to the presence of a layer of 
polluted loose sediments that can reach more than 10 m within the 
project area. Piles founded on the bedrock was a better technical 
solution and allows to avoid settlement problems in the loose 
sediments. It also allows to keep the sediment in place as removing 
it would lead to possible risk for dispersion of polluted particles. 
The concrete slab will be located 2.3 m below the main sea level in 
order to offer more space for apartments’ cellars except in front of 
the heating power plant outlet structure where the slab will be 
located 0.9 m above the main sea level in order to allow the organic 
foam produced during process at certain periods of the year to be 
released freely into the Lilla Värtan Bay, see Fig. 13. The piles have 
a total diameter of 1.2 m and the distance between them is 6 m. 
B. Computational mesh 
The computational mesh used for the geometry with the piled 
decks is similar to the one used for the current state except within 
the project area where the 1426 piles were included as islands with 
a discretization of 0.3 m, see Fig. 14. The concrete slabs were 
defined using polygons with a discretization of 0.5 m in order to 
obtain rectilinear interfaces. The two-dimensional mesh is 
composed of approx. 355,800 elements while the three-dimensional 
mesh contains approx. 7,120,000 elements. 
C. Modelling assumptions 
An increased air pressure has been defined at the location of the 
concrete slab in order to lower the water surface 2.2 m below the 
main see level except in front of the heating power plant outlet using 
equation (8): 
 
Figure 13.  Piled deck structure in front of the heating power plant 
outlet structure. Top: North-South cross section with the outlet 
structure on the right. Bottom: East-West cross section viewing 
towards the Southern quay with the 20 outlet openings visible just 
below the deck slab.  
 
 
Figure 14.  Zoomed view of the piled decks mesh in the vicinity of 
the heating power plant.  
 𝑃 = 𝑃௔௧௠ + 𝜌𝑔ሺܼ௦௘௔ − ܼ௦௟௔௕ሻ  (8) 
Where P is the total air pressure (Pa), Patm is the atmospheric 
pressure (105 Pa), ρ is the water density (kg/m3), g is the 
gravitational acceleration (9.81 m/s2), Zsea is the water surface level 
(m) and Zslab is the level of the bottom face of the concrete slab (m). The increased air pressure has been applied in combination with the 
keyword FREE SURFACE GRADIENT COMPATIBILITY set to 
1.0 to ensure a perfect balance between the free surface gradient and 
the computed velocities [4, 5] to avoid triggering erroneous currents 
at the interface between the free and lowered water surface [6]. 
Surface friction at the interface between the water surface and the 
concrete slab was not modelled since the slab is not located below 
the mean sea level in front of the outlet structure where the highest 
flow velocities are concentrated. Furthermore, surface friction has 
been tested in a previous version of the model in which the slab was 
located entirely below the sea level and it did not show significant 
influence on flow conditions. An illustration of the lowered water 
surface after applying the increased air pressure is presented in 
Fig. 15. 
 
Figure 15.  Illustration of the lowered water surface (red) to model 
the concrete slab located below the mean sea level (blue). The 
bottom is depicted in grey.  
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D. Influence of the piled decks on the flow conditions and 
temperature dispersion 
A requirement of the project was to estimate if the Kolkajen project 
and more specifically the piled decks could have a negative impact 
on the power plant production. The model was then used to assess 
if there was a risk that the extra flow resistance induced by the piled 
decks could lead more cooler water towards the intake thus reducing 
the power plant’s efficiency. The heating power plant owner 
required that simulations were performed corresponding to a mean 
March month with full pumping capacity (15 m3/s). The model has 
then been set up with salt and temperature gradients corresponding 
to a mean March month in accordance with data from Fig. 3, which 
corresponds to very similar conditions compared with the 
calibration case. Salinity concentration of the released water was 
taken equal to the data from mean March month at 17 m depth, 4.2 
g/l, while the salinity at water surface was 0.9 g/l. The temperature 
of the released water was set to 0.01 °C (just above the freezing 
point) while the natural temperature at 17 m depth is 1.97 °C for a 
mean March month and the natural surface temperature was 1.31 
°C. The deaeration parameters were identical to the ones defined  
during the calibration step. The model has been run for different 
wind scenarios. 
  
Figure 16.  Surface current in current state (top) and with piled 
decks included (bottom) for a mean March month with full 
pumping capacity. The location of the Kolkajen project is depicted 
on both figures for comparison purposes. The black dot located in 
the lower right corner of the pictures indicates the intake tower 
location (located 17 m deep in this configuration). 
The influence of the piled decks on the surface current is 
presented in Fig 16. It is visible that the flow velocities are reduced 
due to the extra resistance generated by the structure. The lateral 
dispersion and 3D flow mixing are increased. The results 
concerning the temperature dispersion showed, as it could be 
expected from the calibration case, that the released water could not 
reach its initial water depth (17 m) due to salt dispersion and the 
temperature change at the intake location after construction of the 
piled decks was negligible. Hence, the Kolkajen project should not 
affect the heating power plant production. 
VI. CONCLUSION AND ONGOING MODELLING WORK  
The work presented in this article has been realized in a first 
stage of the Environmental Impact Assessment study process with 
focus on feasibility conditions associated with the interaction with 
the heating power plant. The results have shown that the Kolkajen 
housing project should not have negative impacts on the power 
plant production. 
The modelling work has recently resumed with focus on 
sediment dispersion. The sediment, heavily polluted within the 
project area, is monitored with sedimentation measurements 
performed twice a year. The upcoming modelling work will focus 
on assessing the long-term impact of the Kolkajen project on 
sediment dispersion conditions in the Lilla Värtan Bay where areas 
of high ecological values are present and to help defining possible 
mitigation measures. Another goal of the modelling work will be to 
assess the risk of sediment dispersion during the construction phase 
during which removal and piling operations will be performed. 
 
ACKNOWLEDGEMENT 
The work presented in this article has been performed for and 
funded by the City Development Office (Exploateringskontoret) of 
the City of Stockholm. 
 
REFERENCES 
[1] Statistics Sweden (SCB). http://www.scb.se/en/finding-
statistics/statistics-by-subject-area/population/population-
composition/population-statistics/. Date 2017-08-07. 
[2] City of Stockholm. http://vaxer.stockholm.se/projekt/hjorthagen-
kolkajen/. Date 2017-08-07.  
[3] Sébastien Bourban, HR Wallingford. www.opentelemac.org, forum post 
#855 and personal correspondence.  
[4] EDF R&D, TELEMAC-3D Software, Release 7.0, Operating manual, 
January 2016. 
[5] J-M. Hervouet, Hydrodynamics of free surface flows, John Wiley & Sons, 
Ltd, 2007. 
[6] P-L. Ligier, A. Söderström, C. Bohlin, Ø. Lier, “Modelling complex 
vertical structures with TELEMAC-3D”, Proceedings of the XXIIIrd 
TELEMAC-MASCARET User Conference, Published by HR 
Wallingford, June 2017. 
 
 
 
 
205
